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Elemental diets
An elemental diet means that the food is given in the simplest formulation: protein as amino acids, carbohydrate as glucose, fat as fatty acids. Fatty acids are insoluble with amino acids and are given as safflower oil or medium chain triglycerides. Reports of the use of elemental diets in the treatment of Crohn's disease are few and most are from surgical units in which patients admitted with surgical indications for intervention are placed on an elemental diet. Not only do they improve metabolically but their indications for surgery resolve (Stephenson et al. 1972; Giorgini et al. 1973; Voitk et al. 1973; Rocchio et al. 1974; Goode et al. 1976; Segal et al. 1977) .
We have been using an elemental diet in the treatment of Crohn's disease for some time now. The elemental diet we use is Vivonex. We aim at giving the patient between 8.4-12.6 MJ/d (2000-3000 kcal/d) which contains 15-20 g of N in the form of pure amino acids. The diet is introduced over a period of 3 d, increasing the strength on successive days. The diet is taken orally and all other foods are prohibited except for tea and coffee without milk, and they are allowed boiled sweets to suck. We maintain the patient on the diet for 4 weeks and monitor the progress both clinically and biochemically at weekly intervals. We reintroduce food slowly over a period of 3 d by increasing the consistency from fluid to solid.
Results
We have treated twenty-four patients with Crohn's disease with an elemental diet. All the patients were so disabled that they required hospitalization. Their age ranged from 7 to 71 years (eighteen male and six female). Eleven of the patients had small bowel disease, four had large bowel disease and nine had both large and small bowel disease. Twenty-two of twenty-four patients completed the 4-week course. Only one patient discontinued on account of the diet's unpalatability. The second patient who did not complete the course made such a dramatic improvement in two weeks that it was thought unnecessary to persist with the diet. Twenty-one of the patients were judged to be in clinical and biochemical remission at the end of the course of treatment. One of the patients, a 21-year-old male with small bowel Crohn's disease who had obstructive symptoms, failed to respond and was referred for surgical intervention. Fig. I shows the changes in various indices during the 4-week course. Although there was an improvement in each of the parameters, only the fall in the erythrocyte sedimentation rate reached significant levels. The mean hospitalization stay for the patients was 13 d and all of the patients were able to resume their everyday activity. A more accurate evaluation of the efficacy of an elemental diet is obtained if a patient is followed for a longer period of time. Fig. 2 depicts the height and weight of a patient who presented at the age of 17 with a height lower than the third percentile. He was also prepubertal. On investigation he was found to have small bowel Crohn's disease. He was tried on various medication to no avail. He was eventually put on an elemental diet. He made a dramatic response in both height and weight and he went through puberty. 
Discussion
These results suggest that an elemental diet may be primary treatment in acute Crohn's disease. T h e possible modes of action of the diet are; putting the patient into positive N balance, acts as a medical bypass, it is non-allergenic, changes the bowel flora, contains hypertonic glucose and effects neutrophil function. We have studied N balance using radiolabelled yeast protein and monitoring protein distribution, retention and excretion in two patients with acute Crohn's disease, before and after treatment. One of these patients went into positive N balance; the second patient, although he improved clinically and biochemically, was found to be still in negative N balance at the end of treatment.
This raised the possibility that an elemental diet acts in some other way than merely placing the patient in positive N balance. An elemental diet acts as a medical bypass in that it is rapidly absorbed in the upper gastrointestinal tract. It does not contain any indigestible bulk and there is evidence that it decreases production of digestive juices, both pancreatic and gastric (McArdle et af. 1972) . sensitive techniques but they did find specific changes in various bacterial colonies on volunteers placed on an elemental diet. We have looked at this in seven patients with Crohn's disease treated with an elemental diet. We have failed to show any change before and after a period of treatment in the total number of bacteria or in specific colony types. An elemental diet is non-allergenic in that it contains no whole protein. Excluding foreign proteins may resolve some of the systemic manifestations of Crohn's disease and also allow the ulcerated bowel to heal. The main energy source in an elemental diet is glucose. Hypertonic glucose has been shown to cause small bowel relaxation in vitro, but it is conjectural if this can cause regression of intestinal stenosis in vivo. Patients with Crohn's disease appear to have neutrophil dysfunction in that the number of neutrophils migrating into a skin-window chamber are abnormally low (Segal et al. 1976 ). I n this test, a relatively simple one, the forearm of the patient is abraded to induce a superficial inflammation and then covered by a plastic skin-window chamber into which the patient's own serum is inserted. The skin-window chamber is left on for 5 h; after this period the number of cells that have migrated into the chamber are counted and we have found that in patients with Crohn's disease the number of cells migrating is significantly lower than in patients with other gastrointestinal conditions such as ulcerative colitis, peptic ulcer, gall-bladder disease, coeliac disease and in healthy controls. We have looked at this parameter before and after treatment in six patients. In four of the patients there was no change in the number of cells migrating in the skin-window chambers. In two patients thcre was a significant increase in the number of cells migrating and their cell migration after a period of treatment approached normal.
Conclusion
The most likely explanation of the effect of an elemental diet is probably a combination of all the proposed factors. We are investigating each of these possibilities. Our results are so encouraging that we are now comparing the efficacy of an elemental diet with that of steriods in a more controlled fashion by randomizing patients either to the elemental diet treatment regime or to steroids.
